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The importance of translational research as a deﬁning focus for
Biomedical Informatics has become evident in the last decade.
Thus, educating the next generation of biomedical informaticians
in translational research is of paramount importance if biomedical
informatics is to play a deﬁning role in the ‘‘information age’’
promise of better understanding the underlying causes and treat-
ment of disease. Thus, I approached the collection of articles edited
by Hu, Mural, and Liebman with high expectations, searching for a
book that would capture the essence of the information thread that
weaves through the different disciplines involved in translational
research and would expose its challenges in a way that could moti-
vate biomedical informatics students and engage researchers from
the basic sciences along the spectrum. Although the book has some
bright points, the search is still on.
I must confess, I have yet to ﬁnd a ‘‘collection’’-style book on
any topic that fulﬁlls my expectations (or for that matter, even
the expectations of the editors of such collections, which are often
expressed in vivid colors in the Preface, but not delivered in the
content). The common denominator that has tainted my enthusi-
asm for such books is that chapters often vary in depth and quality,
and the underlying structure that ties the chapters together in a
coherent sequence is often frail or absent. This particular collection
of articles is guilty of the former, with a misdemeanor on the latter.
One could presume, for such a book, that all chapters would be
of interest to biomedical informaticians seeking to grasp the no-
tions of translational research, with individual chapters varying
in relevance depending on the background of each individual re-
searcher. Thus, a clinician seeking to do translational research
should ﬁnd in the ‘‘Clinical Perspective’’ chapter a lot of informa-
tion that resonates with what he or she knows, but also ﬁnd con-
tent that speciﬁcally addresses the connection of his or her practice
and knowledge to the translational spectrum. The same chapter,
read by a molecular biologist, will allow a clear and concise view
into the clinical end of the spectrum, without an overwhelming
amount of detail. Instead, the chapters in this book go into great
depths on some topics, and remain very shallow in others, leaving
one to ponder exactly who the intended audience really is for each
chapter.
Although the structure around a twist to the bench-to-bedside
spectrum (presented as a ‘‘bedside to bench to bedside’’ cycle by
the editors) is promising, the chapters themselves do not coher-
ently follow it. Thus, one is thrown out of the cycle as the very
deep discussions in Chapter 2 and 3 on ‘‘The Clinical Perspective’’
and ‘‘Tissue Banking’’ give way to a very shallow and short Chapter
4 titled ‘‘Biological Perspective’’; which readers ‘‘with a strong
background in molecular biology’’ are encouraged to skip. Chapter
4 is not really a perspective (at least not at the level that Chapter 2
is for clinical), but rather a two-paragraph discussion of the ‘‘Back-
ground of Omics Technologies’’ (Section 4.1) followed by a 2-pageintroduction to ‘‘Basic Biology’’ (Section 4.2) including the deﬁni-
tion of a gene, and a ‘‘Very Basic Biochemistry’’ section (Section
4.3). If the collection had remained true to its structure, a true
‘‘Biological Perspective’’ chapter would be dedicated to inform
the clinicians and biomedical informaticians about the molecular
aspects to consider in translational research; and common prac-
tices of the ﬁeld, just as the ‘‘Clinical Perspective’’ chapter sought
to inform the biologist and biomedical informatician about pro-
tecting patient privacy and documenting a research protocol.
One does not expect such a jump to basic biology right after in-
depth reading about the ‘‘Collection, Processing, and Pathologic
Characterization of Biospecimens for Research’’, which is the title
of Chapter 3. That said, the information in Chapter 4, if expanded,
re-purposed and shufﬂed out of the spectrum into an Appendix,
could be useful for the computer scientist exploring biomedical
informatics.
Chapters 5 and 6 on ‘‘Genomic Studies’’ and ‘‘Proteomics’’ go to
the deep end of molecular biology, and will likely be skipped by
anyone who chose to read Chapter 4. As a point of comparison,
the information in Chapter 5 alone touches on the topics covered
in a semester-long course in Bioinformatics. Chapter 6 is slightly
less dense than 5, but with a discouraging array of scantly deﬁned
acronyms throughout the sections.
Chapter 7 deals with data tracking. This is the ﬁrst of three
chapters dedicated to data collection, integration, and analysis.
What I found odd about the organization of this set of chapters
is that they seem to jump out of nowhere into the details of
speciﬁc systems. A well-developed ‘‘Data Perspective’’ chapter that
frames the content for the non-data inclined members of the
audience would have been appreciated and more in line with the
structure of the book. But back to the actual Chapter 7, the level
of detail seems out of proportion with the goals for such a chapter,
giving the impression that a Software Engineer’s Requirements
Speciﬁcation document for a data tracking system was copied over
into the chapter. We later learn (in Chapter 10) that indeed this
might be the case, as such a system was developed by the Windber
Research Institute (where all three editors are employed) in collab-
oration with Cimarron Software.
Chapters 8 and 9 are strong in database management and
analysis concepts, written in a way that appeals to all readers.
They serve as good motivation to pursue such topics for stu-
dents who do not come from a computer science background,
and present a good overview of available approaches. The cover-
age is a tad on the light side, in favor of brevity: Section 9.2.2.3
is exactly one sentence long, ‘‘ANOVA is used for testing two or
more groups and assumes a normal population with equal
variance.’’ Nonetheless, these are two of my favorite chapters,
with just the right level of detail and useful tables and
examples.
The book includes thought provoking use cases in its last two
chapters (10 and 11), with a slight trend towards promotion of
work being conducted or developed in collaboration with the
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section about the institute, and in Chapter 8, about WRI’s data
warehouse.
Overall, this book contains a collection of topics encompass-
ing the translational spectrum that could be used as a compan-
ion book to an introductory Biomedical Informatics class,
and could also serve as a concise reference about speciﬁc top-
ics. As is common to collections such as this one, the depth
and style of each article varies widely, making it difﬁcult to
pinpoint the exact audience that will best be served by the col-
lection as a whole. By skipping some of the denser material, and
a good part of Chapter 7, it could be a good read for ﬁrst or
second year students of biomedical informatics, as well as to
researchers in any of the areas within the bench-to-bedside
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